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Development of resistance to trichlorophon| | alphamethrin| ] and abamectin in 
laboratory populations of the oriental fruit fly|] Bactrocera dorsalis | Hendel| | 


L] Diptera[] Tephritidae[] 

PAN Zhi-Ping"[] LU Yong-Yue' П ZENG Ling 0) ZENG Xin-Nian'[] 1. Department of Entomology[] South 
China Agricultural University[] Guangzhou 510642[] China[] 2. Guangdong Entomological Institute[] Guangzhou 
510260[] China[] 

Abstract[] The oriental fruit fly[]Bactrocera dorsalis] Hendel[] is an important pest on fruits and vegetables of 
southern China. It caused huge economic losses in recent years. The use of chemical pesticides have been the 
important means for controlling the pest. The resistance emergence and development for B. dorsalis in the 
long-term and frequent exposure to pesticides were worthy of in-depth study. In this study[] two dosages of LC, 
and Сз were employed to the adult and the larva for selecting resistant strains to trichlorophon[] 
alphamethrin and abamectin[] and the growth of resistance to the three insecticides were studied. Sensitive 
strains to the three insecticides were obtained through continuous breeding without contact of the insecticides[] 
and toxicity regression equation were established. The sensitive baseline toxicity LCs of the three insecticides 
were 1.6024 mg/L[] 3.0964 mg/I[] and 0.6074 mg/I[] respectively. Different resistance of B. dorsalis 


developed depending on different pesticide types and selection approaches. The resistance to trichlorophon was 
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the highest in three insecticides when using 50% dose-mortality of adult population as а selected pressure[] the 
resistance increased 84.6-fold after treatment for fourteen generations[] the resistance to alphamethrin increased 
27 .1-fold[] while the resistance to abamectin only increased 7.7-fold. When 8096 — 9096 dose-mortality to the 
adults and the larvae was applied[] the resistance to alphamethrin increased 125.4-fold[] the resistance of 
trichlorophon increased 49.9-fold after fourteen generations[] while the resistance to abamectin increased 
comparatively slowly 17.9-fold after eleven generations. When 8096 — 90% dose-mortality to the adults was 
applied[] the resistance to alphamethrin[] trichlorophon and abamectin increased 58.7-fold[] 37 .6-fold[] 11.9- 
fold[] respectively. The resistance of B. dorsalis developed the fastest in both the adults and the larvae treated 
with pesticides. Under different selections and based on the extent of the relationship of experimental 
population of В. dorsalis and three kinds of pesticides[] the resistance equations were established[] of which 


alphacypermethrin and trichlorfon treatment curves conform to Weibull model[] while abamectin treatment curve 


conforms to the power curve equation. 


Key words|] Bactrocera dorsalis[] trichlorophon[] alphamethrin[] abamectin[] toxicity[] resistance 
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Table 1 Susceptibility of adults of Bactrocera dorsalis to three insecticides in different generations 
000 Insecticides 0000 DBBDDU 00000 0000 
Generation treated LC-P line LC4] mg/L] r 
000 Fo y = 2.6461 + 7.6609 x 2.0284] 1.7900 – 2.29000 0.9788 
Trichlorophon F. y 22.9070 + 7.7793x 1.8580] 1.6500 – 2.09000 0.9564 
F; y = 2.6898 + 8.5626 x 1.8611] 1.6700 – 2.08000 0.9724 
Fu y = 2.8039 + 8.0937х 1.8678] 1.6700 – 2.09000 0.9900 
Fu y 23.8072 + 5.8250x 1.6024] 1.3800 – 1.86000 0.9815 
000000 Fo y 23.1243 + 3.0173 x 4.1844] 3.1000 – 5.65000 0.9976 
Alphamethrin Е; y = 2.2606 + 5.3067 x 3.2824] 2.6900 – 4.01000 0.9638 
Fs y 21.9561 + 5.9198x 3.2629] 2.7200 - 3.92000 0.9831 
Fu y = 2.0119 + 5.6388x 3.3378] 2.8400 – 4.04000 0.9857 
Fu y 21.9365 + 6.2412x 3.0964] 2.6800 – 3.57000 0.9512 
0000 Fo y 25.2163 + 1.6477 x 0.73910 0.4300 – 1.26000 0.9647 
Abamectin Е y = 6.0695 + 5.6083 x 0.6444] 0.5400 – 0.78000 0.9215 
Fg y 25.9749 + 5.0474х 0.6410] 0.5200 – 0.78000 0.9773 
Ен у 25.9073 + 5.1817x 0.6681] 0.5600 – 0.80000 0.9416 
Fu y 26.2218 + 5.6700x 0.6074] 0.5200 – 0.71000 0.9653 
02 О000000000000О0ОООО 
Table 2 Resistance of adults of Bactrocera dorsalis to trichlorophon in different generations 
оо E DD DU 0 P ар 0000 0000 
ipe A LC-P line D mg/L r R/S 
1050 000 +00 Fo y = 2.8577 + 3.7304х 3.7520] 3.2733 - 4.30070 0.9885 2.3 
Adults and larvae F; y = 2.0494 + 3.1722 x 8.5142] 6.3843 - 11.3546] 0.9516 5.3 
treated Бу LCso F; у = — 6.7862 + 6.9248 x 50.3531] 31.3500 – 78.61000 0.9883 31.4 
Fu у= — 1.0373 + 2.8953х 121.6741] 87.9200 – 168.4000[] 0.9798 75.9 
Fu y 20.9795 + 1.8859x 135.4904] 85.4600 - 214.81000 0.9711 84.6 
LCso-o0 000 Fo у = 2.8577 + 3.7304 x 3.7520] 3.2733 – 4.30070 0.9885 2.3 
Adults treated Бу LCso -90 F; у= – 1.1150 + 3.8272x 39.6071] 31.2100 – 47.63000 0.9710 24.7 
Fs у = – 1.4583 + 3.9007 x 45.2572] 36.1732 – 56.6226] 0.9817 28.2 
Fu у = – 1.5023 + 3.8713x 47.8191] 37.1076 – 61.623] 0.9630 29.8 
Fu у = — 1.6304 + 3.7250x 60.2521] 47.4498 — 76.5091[] 0.9659 37.6 
LCD 000 +00 Fo y =2.8577 + 3.7304х 3.7520] 3.2733 – 4.30070 0.9885 2.3 
Adults and larvae Fs у = – 1.1150 + 3.8272x 39.6073] 31.2100 – 47.63000 0.9710 24.7 
treated Бу LCgo -90 F; y = — 0.9860 + 3.3669 x 59.9669 46.1714 – 77.8844[] 0.9910 37.4 
Fu y = — 0.4268 + 3.0501 x 60.1532] 42.9458 — 84.2554[] 0.9899 37.5 
Fu у = — 0.3079 + 2.7896 x 79.9314] 58.6568 — 108.9223[] 0.9843 49.9 
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Table 3 Models of the relationship between the generations treated and resistance to trichlorophon for Bactrocera dorsalis 











0000 00 00 0000 0000 
Resistance selection type Parameters Models R? P 
150000 +00 0000 -LCso Generation-LCso y2137.83] 1 + e 2-9 85[] 0.9994 0.0013 

Adults and larvae treated by LCs 0000-0 0 0 О Сепеганоп-Која у = 86.064 1+ e 2-9 85[] 0.9994 0.0012 
LCao -о0 000 0000 - Со о Generation-LCso – oo у = 53.20 1 + 205-0592] 0.9714 0.0564 

Adults treated by LCso _ 9 ПППП-ПП 00 Generation-Fold y = 33.20] 1+ е2-0 0-58: 0.9711 0.0570 
ЇСю-»«ПППП +00 0000 -LCso-oo Generation-LCio _ oo y 274.28] 1+ 2-04] 0.9765 0.0465 
Adults and larvae treated by Со О000-0 0 0 Generation-Fold y 246.34] 1 + 2-9" 0.9762 0.0469 
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Table 4 Resistance of adults of Bactrocera dorsalis to alphamethrin in different generations 


0000 0000 00000 











Resistance selection Generation 000 DU 0 LC4j 9596 СШ 0000 0000 

type treated РИК 0 тел i Мз 

0 000 +00 Fo y = 2.4860 + 4.9495 х 3.2191] 2.8353 - 3.65500 0.9910 1.0 
Adults and larvae Fs y 22.1825 + 2.0757 x 22.7714] 7.8500 – 64.6000[] 0.9794 7.4 
treated by LCso Fs у = — 2.7563 + 4.3924х 58.3234] 47.6610 — 71.37240 0.9858 18.8 

Ен у = — 2.2034 + 3.8331х 75.7268] 60.0966 – 95.4222[] 0.9952 24.5 

Fu у = — 1.5245 + 3.3905x 84.0184] 64.9813 – 108.6311[] 0.9780 27.1 

LCs-%0 D U Ú Fo y = 2.4869 + 4.9495 х 3.2191] 2.8353 - 3.65500 0.9910 1.04 
Adults treated by LCso _ 9 Fs y 22.1825 + 2.0757 x 22.0881] 14.7090 – 33.1698[] 0.9826 7.1 
Fs у= -0.1568 + 2.4718x 121.9561] 80.4200 – 184.9500[] 0.9639 39.4 

Ен у = — 9.5339 + 6.4837 x 174.4241] 150.6500 – 201 .9600[] 0.9703 56.3 

Ед у = – 8.6581 + 6.0453х 181.6684] 156.4200 – 210.9900[] 0.9556 58.7 

ТСсо-од 000 +00 Fo y = 2.4869 + 4.9495 x 3.2191] 2.8353 – 3.65500 0.9910 1.0 
Adults and larvae Е; y 22.1825 + 2.0757x 22.0881] 14.7090 – 33.1698[] 0.9826 7.1 
treated Бу [Са -90 Fs у= — 0.2026 + 2.7971х 324.995(] 271.3400 – 387.7200[] 0.9844 105.0 

Ен у = – 13.9795 + 7.4059х 365.3858] 322.4600 – 414.03000 0.9806 118.0 

Fu у = — 13.0247 + 6.9613x 388.3828] 313.9500 — 478.5800[] 0.9442 125.4 
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Table 5 Models of the relationship between the generations treated and resistance to alphamethrin for Bactrocera dorsalis 
0000 ПП 00 0000 0000 

Resistance selection type Parameters Models R? P 
150 000 +00 0000 - Со Generation-LCso у = 84.34] 1 + 5-936931] 0.9992 0.0017 
Adults and larvae treated by LC; 0000-000 Generation-Fold y 227.24] 1 + e 75-056«[] 0.9993 0.0014 
LCao ool] U [I Ú 0000 С о Generation-LCso _ 9 у 2181.34] 1 + е6 - 98 [] 0.9998 0.0004 
Adults treated by ГС – oo 0000-000 Generation-Fold y 258.54] 1 + 4-0] 0.9998 0.0004 
Гсо-од 000 +00 0000 - С - Generation-LCao - 9o y = 371.33] 1 + e - 153] 0.9991 0.0018 
Adults and larvae treated by LCso оо 0000-000 Сепеганоп-Еоја у 2121.84] 1 + e 2- 153, 0.9991 0.0018 
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Table 6 Resistance of adults of Bactrocera dorsalis to abamectin in different generations 


0000 0000 


00000 











Resistance selection Generation 000 DU 0 LCA] 9596 CH] 0000 0000 
boe БЕН LC-P line D mg/L r R/S 
LCD 000 +00 Fo у 25.3851 + 1.9101x 0.6298 0.4773 — 0.83120 0.9711 1.0 
Adults and larvae Е; y 2 4.1807 + 3.3364x 1.7630 1.3543 – 2.28780 0.9827 2.9 
treated by LCs Fs y = 3.4294 + 2.8424 x 3.5690 2.6243 – 4.85390 0.9712 5.9 
Fi y = 3.3879 + 2.4155 x 4.6498 2.9481 – 7.33210 0.9659 7.1 
ГСсо-о0 000 Fo y = 5.3851 + 1.9101 x 0.6298 0.4773 – 0.8312[] 0.9711 1.0 
Adults treated by Сы oo F; y 22.6200 + 3.7812x 4.2600 3.3500 – 5.42000 0.9962 7.0 
Е y = 5.3851 + 1.9101 x 3.491] 3.1400 – 4.5800[] 0.9877 5.7 
Fi у= 2.2199 + 3.2337x 7.2400 5.4400 – 9.63540 0.9572 11.9 
LCg 4D 0 00 +00 Fo y = 5.3851 + 1.9101 x 0.6298 0.4773 – 0.83120 0.9711 1.0 
Adults and larvae F; y = 2.6200 + 3.7812 x 4.2601 3.3500 – 5.42000 0.9962 7.0 
treated by Сао 9o Е y = 1.8463 + 3.3419х 8.7498 6.7606 – 11.32380 0.9859 14.4 
Е; у = 1.1142 + 3.7533 х 10.8468 8.6054 – 13.67160 0.9388 17.9 
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Пт ШШ ШИИ ШШ ШИШИ U H 
Table 7 Models of the relationship between the generations treated 


and resistance to abamectin for Bactrocera dorsalis 











0000 u 00 0000 0000 
Resistance selection type Parameters Models R? P 
“50 000 +00 0000 -LCso Generation-LCso у= 0.31151 0.9479 0.0264 
Adults and larvae treated by LC; 0000-000 Generation-Fold y =0.507x 1 0.9517 0.0245 
1-90 000 0000 -LCso-9 Generation-LCso _ oo = 
Adults by ГС – 9 0000-000 Generation-Fold - 
Со -0 000 +00 0000 - Со - Generation-LCao -o y 20.8524 0^ 0.9770 0.0116 
Adults and larvae treated by LCgo _ oo 0000-000 Generation-Fold y 21.387410? 0.9778 0.0111 
^ -—”DDDDDDDDDDUDUDD -" means the parameters of the relationship do not meet the model. 
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